ESR analysis of spin adducts of alkoxyl and lipid-derived radicals with the spin trap Trazon.
Detection of oxygen-centered radicals was performed using the spin trap 1,3,3-trimethyl-6-azabicyclo[3.2.1]oct-6-ene-N-oxide (Trazon), a bicyclic nitrone spin trap that is easily synthesized from the corresponding amine via hydrogen peroxide mediated oxidation in the presence of the catalyst, sodium tungstate. Compared to monocyclic spin traps such as 5,5-dimethyl-1-pyrroline N-oxide (DMPO) or 5-(diethoxyphosphoryl)-5-methyl-1-pyrroline N-oxide (DEPMPO), the ESR spectra of Trazon spin adducts provide additional structural information due to long-range hyperfine splitting constants and also due to the fact that different stereoisomers can be distinguished. This is especially helpful for the detection of lipid-derived alkoxyl radicals which can be identified according to their characteristic hyperfine splitting pattern. Due to the relatively high stability of the Trazon spin adducts with lipid alkoxyl radicals, which were formed from peroxidizing linoleic acid, ESR experiments could be performed using a stationary system, whereas a slow-flow system is recommended for DMPO. A series of structurally different alkoxyl radical adducts were synthesized by iron-catalyzed nucleophilic addition of the respective alcohol to the spin trap Trazon and the spectra were analyzed by computer simulation. Both the molecular weight of the alcohol and the position of the alcoholic hydroxyl group were of significant influence on the ESR spectra. Two stereochemically different spin adducts were formed in a ratio typical of the alcohol used, thus allowing structural classification of the alkoxyl radical trapped.